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INTRODUCTION: Local drug delivery for the 
treatment of infectious bone tissue diseases is a high-
importance topic in the field of biomedicine for a last 
two decades. [1] In general, some of the main problems 
related to controlled drug delivery of antibiotics are: (i) 
high initial burst effect with toxic outcome and (ii) low 
concentration of released drug during extended period 
of time with possibility for development of resistant 
spaces.[2] There are some examples suggesting that 
core-shell particles applied as carriers of drug are able 
to provide high control over the process of drug release 
and to prevent burst effect.[3,4] Therefore, the main 
goal of our work is to design material which will be 
able to provide these characteristics. 
METHODS: Loading of the drug within poly(D,L-
lactide-co-glycolide/hydroxyapatite (PLGA/HAp) was 
performed by modified ultrasonic processing 
method.[5] Cell responses were analyzed using MRC-5 
cell line by standardized methods. 
RESULTS: PLGA/HAp particles with loaded antibiotic 
showed morphology of nanostructured core-shells (Fig. 
1a). Characteristics of the surface of material obtained 
after 24h in medium with MRC-5 cells provided their 
attachment onto the material (Fig 1b). Histological 
analyses showed absence of the changes in the shape 
and texture of vital cells and they had high affinity for 
interaction with material (Figs. 1c and 1d). According 
to the testes based on the mitochondrial activity (MTT) 
and compactness of the cells’ membrane (DET), after 
cells interactions with PLGA/HAp with different 
contents of antibiotic during first 24h, high percents of 
survival were obtained (Table 1). Agar test showed no 
detectable zone of decoloration around the samples and 
no observable signs of cell lysis indicating 0/0 cell 
response meaning absence or very low cytotoxicity 
effect (Table 1). 
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DISCUSSION & CONCLUSIONS: PLGA/HAp core-
shells gave satisfied outcome during their interaction 
with human-like MRC-5 cells showing high level of 
compatibility and bioactivity of material which opened 
interesting field for the future in vivo research. 
Concerning biodegradable PLGA shell able to control 
process of drug release and osteoconductive HAp core 
able to promote bone reparation process so far this 
material showed promising properties for delivery of 
antibiotics. 
 
Fig. 1: PLGA/HAp/antibiotic core-shells (a); cell 
attachment onto the surface of material (b); histological 
analysis of cells responses: control (c) and 
PLGA/HAp/antibiotic (d). 
Table 1. MRC-5 cell line responses obtained after 24h 
of incubation with PLGA/HAp/antibiotic. 
Antibiotic 
(wt. %) 
MTT 
(survival %) 
DET 
(survival %) 
Agar 
test 
0 92.9±1.2 93.6±2.3 0/0 
1 80.9±0.3 91.2±5.0 0/0 
5 74.1±2.9 89.6±2.8 0/0 
10 68.8±1.4 85.3±2.4 0/0 
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